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ABSTRACT

The purpose of the present study was to investigate the relationship between multidirectional lip
closing force and the three-dimensional morphology of perioral soft tissue in adults. Twenty-three
Japanese adults with straight facial profiles participated in this study. The signals of directional lip
closing force (DLCF) were investigated in 8 directions. Three-dimensional morphology of perioral
soft tissue was recorded using a 30 surface-imaging device. Correlations between lip-closing
force and the three-dimensional morphology of the perioral soft tissue were analyzed statistically.
Upper lip-closing force significantly correlated with the anteroposterior, vertical, transverse
morphology of the upper lip, while lower lip-closing force did not correlate with the anteroposterior,
vertical, or transverse morphology of the lower lip. In adults with straight facial profiles, associations
were found between upper lip-closing force and upper lip morphology. There were no associations
between lower lip-closing force and lower lip morphology.
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INTRODUCTION
Lip function has been thought to be one of the
chief factors in determining tooth position
(Brodie, 1953; Posen, 1972; Proffit, 1975;
Posen, 1976). A child with a missing lower lip
has been reported to exhibit severely proclined
lower incisors (Safeena, Najmuddin, Reddy,
2012). As a result of orthodontic treatment,
when the lower lip is distracted by the lip
bumper, the labial incisor is proclined due to
unopposed tongue pressure (Davidovitch,
Mcinnis, Lindauer, 1997). Mandibular proclined
incisors have been shown to easily relapse,
probably due to lip function (Mills, 1966; Artun,
Krogstad, Little, 1990). Thus, assessing lip
function is significant for diagnosis, treatment
planning, and increased stability of post
treatment orthodontic results.

Lip-closing force measurement has been
shown to be preferable among several lip
function measurements because it can be
simply and easily implemented (Jung, Yang,
Nahm, 2003). Regarding the relationship
between lip-closing force and dental
characteristics, the lip-closing force of the
upper lip has been reported to have a strong
influence on maxillary incisor angulation
(Posen, 1976; Thuer & lngervall, 1986;
Yamaguchi, Morimoto, Nanda, Ghosh, Tanne,
2000; Jung et al., 2003; Jung, Yang, Nahm,
2010). However, there is little information as to
what characteristics of craniofacial morphology
are associated with the lip-closing force. The
values for maximum lip-closing force have
been shown to have a relationship with the
vertical skeletal pattern and lip protrusion in

